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Please review and approve the changes to the drawings as 
enclosed. 

In the Specification 

Please amend the specification as follows: 
Paragraph Extending From Page 6, line 22 to Page 1 , line 5. 

In the drawings^ a reference numeral 1 is an injection 
mechanism and a reference niimeral 2 is a mold-clamping mechanism, 
are both arranged on an upper surface of a base 3. A reference 
numeral 4 is a pedestal 4 which is arranged so as to rotate or, 
advance or retreat freely to the mold-clamping mechanism 2, and a 
frame 5 constituted by a pair of plate bodies 5a which the upper 
surface is oblique is provided on the rear portion so as to swivel 
freely, and the described-above injection mechanism 1 is provided 
obliquely on the frame 5 in a manner that a nozzle side is 
directed in a downward direction to the mold-clamping mechanism 2. 

Paragraph Extending from Page 1, line 6 to line 17. 

The described-above injection mechanism 1 is constituted by a 
melting cylinder 11^ agitating and injection means in the inside, 
which will be described hereinafter, an injection cylinder 12 
provided spacing an interval on the rear-end side of the melting 
cylinder 11, an electric motor 14 for agitating attached to a 
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bifurcated-shape supporting leg 13 arranged an under side of a 
rear end of the melting cylinder 11, and a feeding device 15 
applying the powdered low-melting point metallic material 
consisting of nonferrous metals into the melting cylinder. The 
feeding device 15 is constituted by a horizontal cylinder 15a and 
a screw shaft 15c in the inside thereof which is rotated by an 
electric motor 15b provided the end of the cylinder. Although 
being omitted in the drawings, it is constituted by a structure 
capable of attaching a heater for preheating the material to a 
surrounding of the cylinder as required . 


Paragraph Extending from Page 8, line 6 to line 12. 

A Supply port 19 is arranged on an upper side of an 
intermediate portion of such melting cylinder, and the described- 
above feeding device 15 for the metallic material is connected to 
the supply port 19 through a pipe passage 20. Moreover, a rear 
end of the melting cylinder 11 is in the opened condition, and an 
agitating member 21 and an injection member 22 for the molten 
metal constituting the described-above agitating and injection 
means are arranged in the inside from the rear end to the inside. 


Paragraph Extending from Page 8, line 13 to line 22. 
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The described-above agitating member 21 is constituted by a 
revolution shaft that agitating wings 24 with a plurality of 
stripes are formed intermittently so as to swivel freely on an 
outer periphery of a tip portion of a hollow shaft portion 23 
having a through-hole at the central position as shown in Fig* 4. 
These agitating wings 24 have an external diameter approximately 
equal to an inner diameter of the melting cylinder 11- Moreover, 
a flange 25 for a partition which a sealing ring closed proximity 
to an inner peripheral surface of the melting cylinder 11 is 
fitted to a„ the outer periphery is formed unitarily on a periphery 
of the shaft portion in the rear than the agitating wing 24 of the 
hollow shaft portion 23. 

Paragraph Extending from Page 8^ line 23 to Page 9, line 3. 

Moreover^ a pulley 26 is fixed on the end of the described- 
above hollow shaft portion 23 projecting from an opening end of 
the melting cylinder 11, and a timing belt 28 is looped over this 
pulley 26 and a pulley 27 of a driving shaft end of the described- 
above electric motor 14, and the agitating member 21 is revolved 
by the electric motor 14 in the melting cylinder, and the molten 
metal can be agitated by the described-above agitating wings 24, 

Paragraph extending from Page 9^ lines 4-11, 
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The described-above injection member 22 is constituted by an 
injection rod 29 inserted into a through-hole of the 
described-above hollow shaft portion 23 and to be provided 
slidable freely on a central position of the agitating member 21 
and an injection plunger 30 attached to the tip end to fit to the 
described-above weighing chamber 17 from the front surface of the 
agitating member 21 , and a screw 29a shutting off a molten metal 
intruded into a clearance between the hollow shaft portion 23 on 
intermediate region of the injection rod 29 is formed. 

Paragraph Extending from Page 11, line 7 to line 14. 

Such injection cylinder 12 and described-above melting 
cylinder 11 are the ends of the described-above supporting legs 13 
and 34 projected to both sides of the respective under side and 
arranged are inserted into support shafts 4 0 arranged side by side 
on both sides of an oblique-upper surface of the described-above 
frame 5^ and are attached in a manner that the nozzle member 10 is 
placed on the lower side and is directed in a downward direction, 
thereby the described-above injection mechanism 1 installed 
obliquely to the described-above mold-clamping mechanism 2 to be 
constituted » 

Paragraph Extending from Page 12, line 1 to line 10. 
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In the frame 5 constituted by the described-above pair of 
plate bodies 5a ^ a support shaft 40 is attached to the inside of a 
plate body which an upper surface is formed on an surface inclined 
in an inward direction with an angle of approximately 45° with 
members 41 at both sides. This frame 5 is placed and arranged on 
a gate-type receiving seat 6 arranged on the rear end of the 
described-above pedestal 4 so as to swivel freely (not shown) r and 
the nozzle touch device 48 of the nozzle member 47 provided 
horizontally on the front surface of the nozzle touch block 45 
with member 52 across from a central position of the inside of the 
receiving seat 6 to the described-above nozzle touch block 45 is 
arranged. 

Paragraph extending from Page 12, lines 14-22, 

A hydraulic cylinder 49 of this nozzle touch device 48 is 
fixed to a receiving member 50 of a central position within the 
pedestal 4 installed on the base 3, moreover, a rod member 51 
coupled with a piston rod {not shown) in the inside the tip is 
coupled with the described-above nozzle touch block 45, and the 
pedestal 4 is moved in the advancing and/or retreating directions 
together with the injection mechanism 1 of the upper surface of 
the frame 5 by a movement of the advancing and/or retreating 
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51, whereby a touch of ths nozzle can 

of the described-above nozzle member- 


Paragraph Extending from Page 12, line 23 to Page 13, line 7. 

The upper of the inside of the described-above nozzle touch 
block 45 is formed on an inclined rear surface positioning at the 
right angle to the nozzle member 10 of the described-above 

a gate for nozzle-touching is opened 
:bar surface. Moreover, a hot runner 53 
1-above nozzle member 47 with the nozzle 
mechanism 2 is bent and formed on the 
block, whereby nozzle-touching can be 
ice and a leakage of the molten metal at 
3e prevented^ event though the injection 
mechanism 1 is installed obliquely on the mold-clamping mechanism 
2- 


injection mechanism 1, and 
and arranged on inclined r 
communicating the described 
member 10 of the injection 
inside of the nozzle touch 
performed without a clearan 
injection and filling can b 


Paragraph Extending from 

First, the inside is 
melting point by heating 
heater 16 of the outer 


620*=* to 680°. Next, the 
agitated condition by 
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aised to the high temperature than the 
the melting cylinder 11 by the band 
periphery to temperature of approximately 
hollow shaft portion .23 is made an 
revolving using the described-above electric 
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When applying the powdered metallic 

(blinder 11 from the supply port 19 with 

device 15 in such condition, the 

n into the melt of the molten metal 

le agitating wings 24 being revolving 

haft portion 23 immediately since the 

ined in a downward direction, whereby 

in the molten metal ^ as well as is 

e agitating wings 24. Therefore^ it 

time. 


Paragraph Extending from Page 15^ line 19 to Page 16, line 4* 

Agitation of the molten metal by revolution of the described- 
above agitating wings 24 can be performed continuously, since the 
agitating member 21 and the injection member 22 are constituted 
separately, also during such injecting and filling from weighing. 
According to this operati<3n, melting and keeping warm for the 
molten metal can be stabilj.zed. Melting of the metallic material 
is performed by heating from the outside source, and the agitating 
member 21 has only to prevent nonunif ormity in temperature of the 
metallic material in the ;Tielting cylinder molten by heating by 
revolution, and injecting and weighing is performed by the 
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agitating member 21 in the central portion, whereby the melting 
efficiency of the metallic material can be performed- 

Please substitute the .following Abstract: 

An injection molding machine for low-melting point metallic 
material has an injection mechanism having a tip portion, a 
melting cylinder and a rear portion holding a drive mechanism. The 
tip portion has a weighing chamber and a nozzle member feeding a 
mold. The melting cylinder is held at an oblique angle to promote 
gravity flow o£ the molten metal toward the tip portion. The 
melting cylinder encloses an agitating and injection means that 
rotates and advances or retreats freely within the cylinder. One 
agitating and injection means has a hollow shaft surrounding an 
injection rod tipped by an injection plunger that moves lengthwise 
in the shaft and agitating wings disposed around the tip end of 
the hollow shaft. The wings reach the inner sides o£ the cylinder 
and rotate- The plunger may extend beyond the shaft to be inserted 
in the weighing chamber. 

In the Claims 

Please rewrite the indicated claims to read as follows: 

WEIHGARTiC*], fiCUURGINr 
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1- An injection molding machine for low^melting point metallic 
material in which the ' injection molding machine is constituted by: 

an injection mechanism having a tip portion,, a melting 
cylinder^ and a rear-end portion; 

said tip portion having a weighing chamber with a required 
length communicating with a nozzle member at a first end and with 
said melting cylinder at a second end; 

said melting cylinder having a supply port on an upper side 
and an agitating and injection means disposed within^ said melting 
cylinder provided obliquely in a manner that a tip portion end is 
directed in a downward direction such that a molten metal in said 
melting cylinder flows down by self-weight to be stored in the tip 
portion^ said agitating and injection means adapted to rotate or, 
advance or retreat freely; 

said rear-end portion aligned with and spaced behind an 
upward end of said melting cylinder including a device driving 
those means; and , 

I 

a mold-clamping mechanism disposed external to and downward from 
the nozzle member of said tip portion; wherein said agitating and 
injection means is constituted by an agitating member in which a 
plurality of agitating wings are formed intermittently about an 
outer periphery of a .tip portion of a hollow shaft that extends a 
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length of said melting cylinder, said agitating wings with an 
external diameter approximately equal to an inner diameter of the 
melting cylinder, said hollow shaft having a through-hole at a 
central position and an injection rod having an injection plunger 
attached unitarily to a tip of said injection rod inserted into 
said through-hole, said injection plunger freely slidable in a 
central portion of the agitating member and extendable beyond the 
tip of the agitating member so as to insert into said weighing 
chamber freely- 

2» The injection molding machine for low-melting point metallic 
material according to claim 1, wherein said injection rod has a 
screw shutting off a molten metal intruding into a clearance 
between said injection rod and a hollow shaft portion on an 
intermediate region of said hollow shaft* 

3- The injection molding machine for low-melting point metallic 
material according to claim 1^ wherein said injection plunger is 
provided with a high-temperature resistant sealing ring on an 
outer periphery of a tip portion of said injection plunger and has 
a flowing port through the inside of the tip of a conical plunger 
to a fitting groove of the sealing ring. 

-11- 

WEIKGARTEK, SCKUREIN, 
C-ACHEBin I LEBOVXCZ LLP 
TEI.. (617) S42-ZZ90 

FAX. iei7j 4ii-oai:i 


05/13/ 20 04 16 : 1 7 FAX 1 61 76950892 ES GL 12l 0 1 4 

Application Wo. 09/740,513 
Filed: DeceiTiber 19, 2000 
Group Art Unit; 1725 

4, The injection molding machine for low-melting point mstallic 
material according to claim 1, further comprising: 

a base supporting said mold-^clamping mechanism; 

a pedestal on said base spaced apart from said mold-clamping 
mechanism; 

a frame installed on said pedestal having an inclined upper 
surface incorporating' a pair of support shafts at a lower end of 
said upper surface; 

a hydraulic cylinder spaced a required interval from said 
upward end of said melting cylinder, said hydraulic cylinder 
oriented in a downward direction, an upper end of said hydraulic 
cylinder at a tip portion of said frame; and 

supporting legs^ projecting from a lower side of said 
hydraulic cylinder said supporting legs inserted respectively in 
said support shafts; wherein a nozzle touch device is formed when 
said injection rod is unitarily coupled by a tie bar across said 
interval to said hydraulic device. 

5, The injection molding machine for low-melting point metallic 
material according to claim 1, wherein a driving device for said 
agitating member is constituted by an electric motor, which is 
provided on sides of :a supporting legs of the melting cylinder so 
as to move together with said melting cylinder. 
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6. The injection molding machine for low-melting point metallic 
material according to claim 4, further comprising: 

a nozzle touch block interposed between said mold-clamping 
mechanism and said pedestal and on the lower tip of said nozzle 
touch device, wherein said nozzle touch device is placed on said 
pedestal so as to swivel freely and wherein touching a nozzle 
member attached to the front of the nozzle touch block to moldings 
is performed by moving the pedestal and nozzle touching device to 
the mold-clamping mechanism across the nozzle touch block and a 
rear of an upper surface of the base. 

7, The injection molding machine for low-melting point metallic 
material according to claim 4, wherein said nozzle touch block 
comprises : 

a second nozzle member provided horizontally on a front face 
of said nozzle touch block aligned with an opening in said mold- 
clamping mechanism; 

an inclined r.ear surface of said nozzle touch block 
positioned on an upper inner side; 

a gate for nozzle-touching formed on said inclined rear 
surface communicating with the nozzle member of said injection 
mechanism; and 
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a hot runner bent foinned within the nozzle touch block 


connecting said second nozzle member and said gate. 
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REM7\RKS 

Claims 1- 7 were before the Office- la the Office Action of 
September 24^ 2001^ the drawings were objected to, the 
specification was objected to, the abstract was cited for being 
too long, claims were objected to^ claims were rejected under 35 
§'s 112 and 103 and Claim 1 was rejected under the judicially 
created doctrine of obviousness-type double patenting- Applicant 
herewith submits amended drawings, amends the specification, 
abstract and claims, and submits a terminal disclaimer* Claims 1-7 
are before the Office. 

Corrected Drawings of Figures 1 and 2 change old reference 
number ^^lla'' to reference number ''16^''. The specification has been 
modified to refer to reference number '''5a''', 

An abstract, of the proper length is herewith submitted. 

The specification has been amended to remove the objected to 
informalities . 

The claims have been amended to remove the informalities . 

Claims 1 has been amended to provide antecedent basis, remove 
the reference to ^^plurality of stripes'' , and to positively claim 
the invention - 

Claim 3 has been amended to improve antecedent basis. 

Claim 4 has been amended to improve antecedent basis and 
definiteness and positively claim the invention - 
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Claim 6 and 7 has been amended to positively claim the 
invention. 

A Terminal Disclaimer in compliance with 37 CFR 1,321 (c) 
accompanies this response to overcome the provisional rejection 
under the judicially created doctrine of obviousness-type double 
patenting. A certificate under 37 CFR § 3,73 is not currently 
available but will be forthcoming. 

Claims 1-7 were rejected under 35 USC §103 (a) over Bradley et 
al- US Patent No, 5, 040,589 in view of Kono US Patent No. 
5,982,976 and further in view of Kono US Patent No. 5,836,372. 
Applicant traverses the rejection. 

Amended Claim 1 recites an injection molding machine for 
low-melting point metallic material in which the injection molding 
machine is constituted by an injection mechanism having a tip 
portion^ a melting cylinder, and a rear-end portion. The tip 
portion having a weighing chamber with a required length 
communicating with a nozzle member at a first end and with the 
melting cylinder at a second end- The melting cylinder having a 
supply port on an upper side and an agitating and injection means 
disposed within. The melting cylinder provided obliquely in a 
manner that a tip portion end is directed in a downward direction 
so that a molten metal in. said melting cylinder flows down by 
self-weight to be stored in the tip portion. The said agita.ting 
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and injection means is adapted to rotate or advance or retreat 
freely. The rear-end portion is aligned with and spaced behind an 
upward end of the melting cylinder and includes a device for 
driving those agitating and injection means. The injection 
molding machine further includes a mold-clamping mechanism 
disposed external to and downward from the nozzle member of the 
tip portion. An implementation of the agitating and injection 
means is constituted by an agitating member in which a plurality 
of agitating wings are formed intermittently about an outer 
periphery of a tip portion of a hollow shaft that extends a length 
of the melting cylinder- The agitating wings have an external 
diameter approximately equal to an inner diameter of the melting 
cylinder- The hollow shaft having a through-hole at a central 
position, an injection rod having an injection plunger attached 
unitarily to a tip of said injection rod is inserted into said 
through-hole. The injection plunger is freely slidable in a 
central portion of the agitating member and extendable beyond the 
tip of the agitating member so as to insert into said weighing 
chamber freely. 

The Bradley reference shows a method and apparatus for 
molding a metal alloy where the alloy is maintained in a 
thixotropic, semi-solid, state in a reciprocating extruder at 
temperatures above its solidus temperature and below its liquidus 
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temperature- The thixotropic slurry is injected into the mold. The 
material to be injected is held either between the vanes of the 
screw or in an accumulation chamber (C) . 

The Kono (^976) reference shows an melted metal die casting 
method that uses a pair of elongated chambers, one for heating the 
metal and the other for injecting the metal- The heating chamber 
is elevated^ while the injecting chamber is horizontal. 

The Kono (^372) reference shows a thixotropic (semi-solid) 
process where metal alloy is made liquid in a feeder, cooled to 
the thixotropic state in an inclined barrel, held at a thixotropic 
state in a horizontal accumulation chamber, and injected through 
an exit port by a horizontal injection barrel 

The Bradley and Kono references do not make the invention 
obvious because it is not logical to combine the references and 
because combined they do not show the invention . 

It is not logical to combine the references because they deal 
with metal in different states - thixotropic for Bradley and Kono 
('372) and liquid for Kono (^976). These states require different 
handling because the viscosity of thixotropic metals is 
significantly higher than liquid metals. Ks explained in the 
background section, liquids do not exhibit the same viscosity as 
slurries and so cannot reliably build pressures as the slurries in 
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the above references- Further Kono (^976) critiques thixotropic 
processes as producing parts that require further finishing- 
Even if it were logical to combine the references^ the 
references do not show the invention because the Bradley reference 
does not show injection mechanisms for liquid metal but rather for 
thixotropic, that is semi-solid, metal. Therefore, it is not 
obvious that the process shown in Bradley would work for liquid 
metal. None of the references show the use of a single inclined 
mechanism that receives material from a feeder, holds molten 
metal, and accommodates a plunger in the inclined chamber. Bradley 
uses a horizontal chamber^ while both Kono references parse these 
functions between two chambers^ only one of which is inclined. 
Indeed, in Col 1, lines 51-56, Kono ('976) criticizes the use of a 
single chamber as making it difficult to accurately control all 
the parameters- 


I 

I 
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The Examiner is ' encouraged to telephone the undersigned 
attorney to discuss any matter that would expedite cillcwance of 
the present application. 


Respectfully submitted, 
KIYOTO TAKIZAWA ET AL. 

charle^/li-G^gnebin III 
Regi^jferation No. 25,467 
Attorney for Applicant (s) 

WEllvJGARTEN, SCHURGIN, 

GAGNEBIM & LEBOVTCI LLP 
Ten Post Office Square 
Boston^ MA 02109 
Telephone: (617) 542-2290 
Telecopier; (617) 451-0313 

LBO/knr 
Enclosure 
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MARKED-UP yjERSION OF SPECIFICATION PARAGRAPHS 


I 

Paragraph Extending From Page 6, line 22 to Page Ir line 5. 

! 

In the drawings, a reference numeral 1 is an injection 

mechanism and a referbnce numeral 2 is a mold-clamping mechanism, 

are both arranged on' an upper surface of a base 3- A reference 

ninaeral 4 is a pedeslal 4 which is arranged so as to rotate or, 

advance or retreat freely to the mold-clamping mechanism 2, and a 

frame 5 constituted b!y a pair of plate bodies -&- l^and 51 5a w hich 

the upper surface is bblique is provided on the rear portion so as 

to swivel freely^ and] the described-above injection mechanism 1 is 

I 

provided obliquely onj the frame 5 in a manner that a nozzle side 

I. 

is directed in a downward direction to the mold-clamping mechanism 
2. 

I 

I 

Paragraph Extending from Page 1, line 6 to line 17. 

I 
i 

The described-abbve injection mechanism 1 is constituted by a 


melting cylinder 11 


agitating and injection means in the inside 


which will be described hereinafter, an injection cylinder 12 
provided spacing an interval on the rear-end side of the melting 
cylinder 11^ an electric motor 14 for agitating attached to a 
bifurcated-shape supporting leg 13 arranged an under side of a 
rear end of the melting cylinder 11, and a feeding f ccinq device 15 

! 
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applying the powdered low-melting point metallic material 
consisting of nonferrous metals into the melting cylinder. The 
feeing -feeding device; 15 is constituted by a horizontal cylinder 
15a and a screw shaft 15c in the inside thereof which is rotated 
by an electric motor 15b provided the end of the cylinder. 
Although being omitted in the drawings^ it is constituted by a 
structure capable of attaching a heater for preheating the 
material to a surrounding of the cylinder as required - 

Paragraph Extending from Page line 6 to line 12. 

A supply port "19 is arranged on an upper side of an 
intermediate portion of such melting cylinder, and the described- 
above f eeding fccing device 15 for the metallic material is 
connected to the supply port 19 through a pipe passage 20. 
Moreover^ a rear end of the melting cylinder 11 is in the opened 
condition, and an agitating member 21 and an injection member 22 
for the molten metal constituting the described-above agitating 

and injection means are arranged in the inside from the rear end 

I 

to the inside - 

Paragraph Extending from Page 8, line 13 to line 22. 

The described-above agitating member 21 is constituted by a 
revolution shaft that agitating wings 24 and 24 with a plurality 
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of Stripes are formed- intermittently so as to swivel freely on an 
outer periphery of a! tip portion of a hollow shaft portion 23 
having a through-holej: at the central position as shown in Fig. 4. 
These agitating wings 24 €^ — SA — have an external diameter 
approximately equal tp an inner diameter of the melting cylinder 
11, Moreover, a flange 25 for a partition which a sealing ring 
closed proximity to :an inner peripheral • surface of the melting 
cylinder 11 is f ittedj to a the outer periphery is formed unitarily 
on a periphery of the^ shaft portion in the rear than the agitating 
wing 24 of the hollow^ shaft portion 23. 

f 

Paragraph Extending from Page 8, line 23 to Page 9, line 3. 

Moreover,, a pulley 2 6 is fixed on the end of the descritoed- 

I 

above hollow shaft portion 23 projecting from an opening end of 
the melting cylinder !ll, and a timing belt 28 is looped over this 
pulley 2 6 and a pulley 27 of a driving shaft end of the described- 
above electric motor ^ 14, and the agitating member 21 is revolved 
by the electric motor 14 in the melting cylinder, and the molten 
metal can be agitate'd by the described-above agitating wings 24 
and 24 > 

Paragraph extending ftom Page 9, lines 4-11. 

The described-atiove injection member 22 is constituted by an 
injection rod 29 I" inserted into a through-hole of the 
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described-above hollow shaft portion 23 and to be provided 

slidable freely on a central position of the agitating member 21 

and an injection plunger 30 attached to the tip and e nd to fit to 

the described-above weighing chamber 17 from the front surface of 

the agitating member "21 , and a screw 29a shutting off a molten 

metal intruded into a clearance between the hollow shaft portion 

23 on intermediate region of the injection rod 29 is formed. 

Paragraph Extending from Page 11, line 7 to line 14. 

Such injection cylinder 12 and described-above melting 
cylinder 11 are the ends of the described-above supporting legs 13 
and 34 projected to iDoth sides of the respective under side and 
arranged are inserted: into support shafts 40 and 4 Q - arranged side 
by side on both sides of an oblique-upper surface of the 
described-above frame 5, and are attached in a manner that the 
nozzle member 10 is placed on the lower side and is directed in a 
downward direction,' thereby the described-above injection 
mechanism 1 installed obliquely to the described-above mold- 
clamping mechanism 2 to be constituted. 

Paragraph Extending from Page 12, line 1 to line 10. 

In the frame 5 \ constituted by the described-above pair of 
plate bodies - 51 and 15 15 a, a support shaft 40 is attached to the 
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inside of a plate bo'dy which an upper surface is formed on an 
surface inclined in. an inward direction with an angle of 
approxiinately 45'* wit^h members 41 — 44 — at both sides. This 
frame 5 is placed and arranged on a gate-type receiving seat 6 
arranged on the rear end of the described-above pedestal 4 so as 
to swivel freely (not shown) ^ and the nozzle touch device 48 of 
the nozzle member 47 provided horizontally on the front surface of 
the nozzle touch block 45 with member 52 across from a central 
position of the inside of the receiving seat 6 to the described- 
above nozzle touch block 45 is arranged. 


Paragraph extending from Page 12 ^ lines 14-22. 

A hydraulic cylinder 49 of this nozzle touch device 48 is 
fixed to a receiving; member 50 of a central position within the 
pedestal -6—4 installed on the base 3, moreover, a rod member 51 
coupled with a piston rod (not shown) in the inside the tip is 

i' 

coupled with the desbribed-above nozzle touch block 45, and the 

pedestal 4 is moved £n the advancing and/or retreating directions 

1" 

together with the injection mechanism 1 of the upper surface of 
the frame 5 by a mjovement of the advancing and/or retreating 
directions of the rod^ member 51^ whereby a touch of the nozzle can 

i 

|! 

be performed to a molding 7 of the described-above nozzle member* 

r 
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Paragraph Extending fcom Page 12, line 23 to Page 13, line 7. 

The upper of th^ inside of the described-above nozzle touch 
block 45 is formed onr an inclined rear surface positioning at the 

right angle to the | nozzle member 10 of the described-above 

t' 

injection mechanism %, and a gate for nozzle-touching is opened 

and arranged on incli^ned reaj: surface. Moreover, a hot runner 53 

|. 

communicating the described-above nozzle member 47 with the nozzle 

i 

member 10 of the injection mechanism 2 is bent and formed on the 

i' 

inside of the nozzle ; touch block, whereby nozzle-touching can be 
performed without a clearance and a leakage of the molten metal at 
injection and fillingj can be prevented, event though the injection 
mechanism 1 is instaliled obliquely on the mold-clamping mechanism 

! 

i 

Paragraph Extending from Page 13, line 20 to Page 14, line 6, 

First, the insidje is raised to the high temperature than the 
melting point by heating the melting cylinder 11 by the band 

heater 16 of the outer periphery to temperature of approximately 

i 
I. 

620'' to 680°, Next[ the hollow shaft portion 23 is made an 

i' 
I 
f 

agitated condition by[ revolving using the described-above electric 

i 
t. 

motor 14 with at a set speed. When applying the powdered metallic 

\ 

material into the melting cylinder 11 from the supply port 19 with 
the described-above f jeeding f ccinq device 15 in such condition, the 
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metallic material is fallen into the melt of the molten metal 
stored in the region* of the agitating wings 24 afidr— 2-4 — ^being 
revolving together with the hollow shaft portion 23 immediately 
since the melting cylinder 11 is inclined in a downward direction^ 
whereby it melts due to hear stored in the molten metal ^ as well 
as is iriixed into the! melt by the agitating wings 24 — afid — 
Therefore, it melts iri an extremely short time. 

Paragraph Extending from Page 15^ line 19 to Page 16, line 4. 

i 

Agitation of the:- molten metal by revolution of the described- 

above agitating wings 24 a*^^l — 34 — can be performed continuously, 

f ' 

since the agitating m!ember 21 and the injection member 22 are 

i. 

constituted separately, also during such injecting and filling 

from weighing. According to this operation, melting and keeping 

warm for the molten ; metal can be stabilized. Melting of the 

metallic material is performed by heating from the outside source, 

j ; 

and the agitating menlber 21 has only to prevent nonunif ormity in 

temperature of the metallic material in the melting cylinder 

I . 

r 1 

molten by heating byj; .revolution, and injecting and weighing is 

performed by the agitating member 21 in the central portion, 

ti 

I • 

whereby the melting efficiency of the metallic material can be 
performed- ; • 
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DIARKED-UP VERSION OF ABSTRACT 

i- 

Low melting poini: metallic material io dcoigncd to bo able to 

p. 

fl ielt with an ii^lincd!. mclti - Pig cylinder inf;tx!il-lcd in the e ejft dition 

if 
\. 

of combining an injection incTnbcr wi^b- an agitating member therein^ 
and ^ a molten metal in :.dcGigncd to be able to weigh and inject by a 
plun -<gej^ — whereby mo jrd jing accuracy an 4- -cf f xcicncy can be — improved 
mo^ro than die-cact. An injection mechanism 2 — — eofto- ^tuted by a 

( 

melting cylinder ll -^$ j.ch a weighing chamber 17 commuM r cating with 

i' 

P ... 

a -nogzlc member 5 is^ g^^Fevided on the i-ptsidc of the txp^ agitating 

Mtd — injection — mcanz: -!:p3?Qvidcd — ifi — tfee — ■c ombined — condition — -ii^^ — fetee 

melting cylinder co-ao to rotate or^ — a^^ ncc or retreat fi^ooly aa d 

a device — driving - agitjating and — injection meanc:, — which— i-a — arranged 

I 

— aft- — 3^e ar - cnd — cidd — of the melting — cylindOl ^= ¥he — injection 

mechiari ^ir cm 2 ia provided obliquely in a manner that a nozzle member 

>' 

gidc — is — djr- r&ctcd — ift — ^ — downward- - direction — to — a — mold- clamping 

I. 

i 

me<5haniom 1. — The — agiliating and ■ injection means — is — conotitutcd by 

[ 

an agitating member 2 jl in-which agitating wingo having a plurality 

:i 
I 

e# — atripeo — with — — external ' diameter — approximately — equal — te — an- 

t 

s 

inner diameter of the melting cylinder arc — formed in r &^rmittently 

i' 

— an— H sH^te - g periphery — e# — a — tip portion — ef — a hollow — :::haf t — pe rtion 
-^ ^ " "h a ving a through-lJolc at the central poo it ion and an ■ i - I^bj ■ ^tion 


plunger — 3^ — attached ;unitarily — fee — a — tip — fep — on — in4^<s--bion — r^^d — &5 
inaerted into the — through — h ei^ — aad provided 3 lidab - l y — freely on — et 

i 
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^ee a^ral poGition of the agitating member 21 and - provided ^o— ao — ^ 
^rftee rt into the ^cighjl'ng chamber 17 freely, 

A n injection molj'dinq luaehine for low-ineltinq point metallic 

j- 

material has an injection mechanism having a tip portion/ a 

^] 

melting cylinder and a rear portion holding a drive mechanism. The 

tip portion has a weighing chamber and a nozzle member feeding a 

i 

mold- The melting cy l inder is held at an oblique angle to promote 
gravity flow of the i- molten metal toward the tip portion. The 

i 

melting cylinder encloses an agitating and injection means that 

rotates and advances !;or retreats freely within the cylinder. One 

J' 

agitating and inject ij;on means has a hollow shaft surrounding an 

Ci 

injection rod tipped hy an injection plunger that moves lengthwise 

in the shaft and agitating wings disposed around the tip end of 

(■ 

the hollow shaft. The!' wings reach the inner sides of the cylinder 

♦i 

a nd rotate. The plungpr_ may extend beyond the shaft to be inserted 

i- 
f. 

in the weighing chamber, 

'i 

i' 


5. 
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MARKED-UP VERSION OF CLAIM AMENDMENTS 
G-LAIM 1_>^ An injection molding maichine for low-melting point 
metallic material in which the injection molding machine is 
constituted by_^ 

a — molting cylindcr an injection mechanism having a tip 

portion, a melting cylinder^ and a rear-end portions- 
s aid tip portion having a weighing chamber with a required 
length communicating with a nozzle member at a first end and with 
said melting cylinder 'at a second end; w ithin a tip portion 

said melting cylinder a nd^having a supply port on an upper 
side — afi — intcrmcdiatQ — p^j^tior ^ — and an agitating and injection 
means disposed within, said melting cylinder provided obliquely in 
a manner that a tip portion end is directed in a downward 
direction such that a molten metal in said melting cylinder flows 
down by self-weight to be stored in the tip portion agitatiitg— ^irni 
injection mcano provided in the insido thereof , said agitating and 
injection means adapted — so as- to rotate or, advance or retreat 
freely; 

said rear-end portion aligned with and spaced behind an 
u pward end of said melting cylinder including and a device driving 
those means ; and which — i5 — arranged ■■ as — ^ — rcar-cnd — side — — feite 

melting cylinder, aad tfee injco - t - ion — mcchanicim' — is provided 

obliquely in a mannor — t ha - t a nozzle member aide ic dirOG - feed — i - n— a 
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do^mward direction to a mold c-lraimping mcchanicm nuch that 3 moltGn 
H iotal in the inci - dc - f lowo down by - self -weight and to be gtorcd in 
the tip portifOn of the melting — oylindcr ^ 

a mold-clamping mechanism disposed external to and downward 
from the nozzle member of said tip portion; 

=wh6rein said agitating and injection means is constituted by 

an agitating member in which a plurality of agitating wings having 
■a — plu-rality — e€ — ctripcc — are formed intermittently about an outer 
periphery of a tip portion of a hollow shaft that extends a length 
of said melting cylinder, said agitating wings w ith an external 
diameter approximately equal to an inner diameter of the melting 
cylinder_^ a^^e — formed "ar Htcrmittcntly on an — outer periphery of tho 
tip portion of —a hollow shaft portion said hollow shaft having a 
through-hole at the a central position and an injection rod having 
an injection p lunger attached unitarily to a tip of an — said 
injection rod inserted into said through-hole / said injection 
plunge r aiid — provided — freely slidable yf reely on - i n a central 
portion of the agitating member and provided on extendable beyond 
the tip of the agitating member so as to insert into said weighing 
chamber freely - 

CLAIM 2^ The injection molding machine for low-melting point 
metallic material according to claim 1, wherein said injection rod 
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has a screw shutting o;ff a molten metal 4j ^rudcd intruding into a 

clearance between said' injection rod and a hollow shaft portion on 

an intermediate reqion , of said hollow shaft , 

€McH^3j_ The injection molding machine for low-melting point 
metallic material accbrding to claim 1, wherein said injection 
plunger is provided wiith a high-temperature resistant sealing ring 
on an outer periphery of tfee — a tip portion of said injection 
plunger and has a flowing port through a — fitting — gir oovc — of — ti^ 
acalinq ring and -the inside of the tip of a conical plunger in the 
incidc to a fitting groove of the sealing ring - 

I 

CLAIM 4j_ The injectilon molding machine for low-melting point 

I 

metallic material according to claim 1, further comprising: 

! 

a base supportirig said mold-clamping mechanism; 
" i 

a pedestal on said base spaced apart froin said mold-clamping 
mechanism; ; 

a frame installe ci on said pedestal having an inclined upper 
surface incorporating ; a pair of support shafts at a lower end of 

said upper surface; • 

I 

wherein caid injootion plunger is constituted by providing a 

I 

nozzle — touch -dc-vj-GC cbnotitutcd by a hydraulic cylinder unitarHy 
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I 

■ eouplcd by a tic-bar; — spaced cpaci H^ a required interval a rear- 
ef ^from said upward end — c:idG — of said melting cylinder, said 
hydraulic cylinder oriented in a downward direction^ an upper end 
of said hydraulic cylinder at a tip portion of said frame; and 

supporting legs ;> _ projecting from a lower side of said 
h ydr au 1 i c cy 1 inde r — aad^ — provided — ifi — a — downward — direction — en — a 
frame by — if^ crting said supporting legs inserted respectively in 
said support shafts w hich both — e^ — them arc — projocto d — and arranged 
toward a — lower cide - i -i ^o — a pair — of -e ^pport — chaf 'te — of an — inclinod 
^p cr jurface of the frame incta-llod on a pcdo - grtol on a — ba - s - e-^a -gbd^ 
wherein a nozzle touch' device is formed when said injection rod is 
unitarily co u pled by ! a tie bar across said interval to said 
hydraulic device oongtitutod by the hydraul - i r c cylinder andr-^-he- rod 
ao - jrooj — the hydraulic — cylinder — cide - and — an upper — e f a tip portion 
e f aaid pedestal . 

CLAIM 5_,_ The injection molding machine for low-melting point 
metallic material accdrding to claim l^. wherein a driving device 
for said agitating member is constituted by an electric motor, 

which is provided on sides of a supporting legs of the melting 

i 

cylinder so as to move; together with said melting cylinder. 
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€IAIM 6_,_ The injection molding machine for low-melting point 

metallic material according to claim ii, further comprising: 

wherein — gald — pcdootal ! ±z — constituted — fey — a — aozzlc — touc -h — dc^i-ee 

p ^ i ^idod on an upp^r gurfacQ of a baoc co as to - rotate or^, a - dv^-nrcc 

or-^ ? ctreat freely said mold-clamping mcchaniQm, — and having 

a nozzle touch block interposed between said mold-clamping 

mechanism and said pedestal and on the lower tip of said nozzle 

touch device ,, wherein 'said nozzle touch device is placed on said 

pedestal ao well gc p - rovidcd by placing aaid frame on - t - hc pcdc:3tal 

p rovided on the - roar so as to swivel freely and c e natitutcd by the 

rod and the hydraulic ; cylinder and wherein nozEl -^ - touching the a 

nozzle member attached to the front of the nozzle touch block to 

moldings is performed 'b y moving the pedestal and nozzle touching 

device to the mold-clamping mechanism t - ogcthcr with the ^ r^tme-and 

I 

eaid injection mcch^a r g L-jrem— across the nozzle tough touch block and a 
rear of an upper surface of the base. 

€ - LAIM lj_ The injection molding machine for low-melting point 
metallic material according to claim wherein said nozzle touch 
block jg constituted - by providing comprises : the nozzle member on-a - 
• front face of cald mold clamping mechanism, ' 
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a^ _secQnd nozzle member provided horizontally on a front face 
of said nozzle touch block aligned with an opening in said mold- 
clamping mechanism; 

an inclined rear: surface of said nozzle touch block a^-^^^lrj? 

I 

in positioned on an upper of the inner side_£_7- 

— communicating a gate for nozzle-touching - framed formed on an 
said inclined rear surface communicating w ith which — the nozzle 
member of said injection mechanis m; and 

touchcg on the -rH= H& B - lc member of a front surface and provided 
ifi — an — inclined — roar — 3urf acc — through — a hot runner bent formed 
within the nozzle touch b lock connecting said second nozzle member 
and said g ate, ; 
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